Comparative analysis of expression profiles of chemokines, chemokine receptors, and components of signaling pathways mediated by chemokines in eight cell types during rat liver regeneration.
It has been documented that chemokines can positively regulate liver regeneration at the tissue level after partial hepatectomy. However, the precise mechanism of the effects of chemokines on regeneration at the cellular level remains poorly defined. In this study, 8 cell types from rat regenerating liver at 8 recovery time points after 2/3 hepatectomy were isolated and purified using Percoll density gradient centrifugation and immunomagnetic bead methods. The expression profiles of each cell type were monitored using a microarray. RT-PCR analysis was performed to validate the reliability of the microarray results. The results showed that, on the whole, the expression profiles of chemokine and receptor genes varied among different cell types; most genes involved in chemokine signaling pathways showed an increase in expression across the 8 liver cell types during liver regeneration. The implication of these genes in regeneration was analyzed by bioinformatics and systems biology methods. According to the microarray results and gene synergy, activation of chemokine signaling pathways at 24 h in biliary epithelial cells and at 2-12 h in dendritic cells may be triggered by CCL2-CCR2 and CCL7-CCR3, respectively; activation of Plc/Pkc and Pi3k/Akt pathways at 2-12 h in sinusoidal endothelial cells might be caused by CCL7-CCR1; and activation of the Src/Ptk, Src/Vav, and Plc/Pkc pathways at the priming stage may be related to the inductive effect of CCL7. These data suggest the potential relevance of the pro-inflammatory chemokines for liver regeneration at the cellular level.